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It has long been known that the vapors of cesium and rubidium can be photoionized by light that is absorbed in the discrete region of the atomic spectrum and has energy less than the atomic ionization energy. The very thorough investigations of Mohler and Boeckner 3 ,5 on cesium vapor showed that the ionization definitely involves line absorption by cesium atoms, that the rate' of ionization is proportional to the 
It is clear that if this analysis is correct, a measurement of the longest wave length at which reaction (2) occUrs can be used to calculate a lower limit for the dissociation energy of Cs;. According to Mohler and Boeckner,3 sensitized ionization first occurs at 3888 A, Which suggests the dissociation energy
..
--_. ... Because the electrodes were always covered with adsorbed alkali metal; there was a substantial thermionic electron emission. In a new cell this thermal electron current amounted --to 10-9 amp/cm 2 at 300°0 for cesium) and became larger as the cell aged and an oxide film began to coat the~lectrodes.
,Since this thermal electron current was always much larger than the expected photoionization current) the latter could only be detected by chopping the light and using a narrow band preamplifier followed by a Princ~ton Applied Research lock-in amplifier. In most experiments the chopping frequency was 150 -1 sec ) but in experiments to determine the ion mobility the light was modulated at 1. 4xI0 3 sec -I,.
Results and Discussion
For potassium)" rubidium) and cesium., sensitized photoionization was observed at at least nine wavelengths that correspond in each case to discrete lines in the principal The mobility experiments were repeated using potassium
. vapor, and the data collected are shown in Fig. 3 . Because of the low volatility of potassium, it was necessary to~se . . moderately high temperatures '(390°C) in the ionization -cell .
. At these temperatures" the windows of the cell tended to discolor" and this in turn reduced the light intensity and made the measurements difficult. For this reason it was
,not possible to measure the phase angle associated with excit ations near to"andabove the:ionization' limit.~·For.the other
lines, the phase angle increases and the mobility decreases as the excitation energy increases. There is a plateau of constant mobility for the lower states, as was observed for rubidium and cesium. This suggests that in potassium vapor, both molecular ions and positive-negative atomic ion pairs are produced from excitations to the 8P state and higher levels.
Excitation to the 7P level must at least produce molecular ions, and therefore it is likely that excitations to the 6P level also lead to molecular ions) and perhaps atomic' ion pairs as . r --------------------. , . 
